Electron density map of the GMM-lipid complex at the interface of the CD1b and GEM42 TCR.
Supplementary Figure 2.
Comparison of the GEM42 TCR-CD1b-GMM complex structure in pink (left side) with the BK6 TCR-CD1a-LPC complex in pale blue (right side), with an overlay of both complexes. The bottom panels represent the footprint of the respective TCR, coloured by atomic contacts with the TCR, namely -chain and pale blue for the -chain, with 3 CDR loops coloured in blue, green and yellow for the -chain and red, orange and yellow for the -chain, respectively. The pink and blue spheres represent the mass centre of the V and V domains, while the pale orange sphere represent the lipid antigen.
Supplementary Figure 3.
Sequence alignment of human CD1a, CD1b, CD1c and CD1d heavy chains. The red residues indicate the CD1b amino acid forming interaction with GEM42 TCR. Underlined and red indicates interaction with the -chain of GEM42 TCR. The orange residues indicate the residues from CD1b involved in the interaction with the GEM42 TCR and not conserved with some of the other CD1 heavy chains. The bottom panel show a surface representation of the CD1b-GMM in complex with the GEM42 TCR (represented by CDR loops). The CD1b residues involved only with the GEM42 TCR -chain are coloured either in orange (if not conserved with other CD1 molecules) or black (if conserved with other CD1 molecules). The GEM42 TCR CDR loops are coloured teal, green and purple for the CDR1, 2 and 3; and red, orange and yellow for the -chain.
Supplementary Figure 4.
Within the CD1b-GMM binary structure, while the electron density for the acyl chains were clear, the electron density corresponding to glucose headgroup was poor, indicating mobility of this moiety. Representation of the CD1b in white cartoon and GMM in green stick from the binary CD1b-GMM-C32 structure. The electron density map is represented in green mesh for the unbiased omit map Fo-Fc at 3 (a) and 1.5 (b), while the 2Fo-Fc map are coloured in blue mesh and represented at 1 (c) and 0.6 (d). (b) Superimposition of the binary CD1b-GMM structure and in complex with the GEM42 TCR, the CD1b is represented in white cartoon, the Ile160 from the free CD1b-GMM structure is in green stick and the Ala160 form the GEM42 TCR-CD1b-GMM complex is in orange stick. The CDR3 is in purple, the CDR1 in teal, and the Thr109 is represented as purple stick. Surface representation of CD1b (white) and GMM (pale orange stick) with the mutated residues coloured as per their impact on the GEM42 TCR affinity, ranging from 3-fold improvement (green), no impact (yellow), 3-fold decrease (orange) and more than 5-fold decrease (red). The CDR loops of the GEM42 TCR are represented as loop and coloured in teal, green and purple for the -chain and red, orange and yellow for the -chain. All sequences have been reported previously 1 . Two sequences were derived from PCR on single CD1b-GMM tetramer+ T cells (A14 PCR1 and 14 PCR2), and for these, no TCR chain is known. The residue coloured in red is the Arg107 characteristic of the GMM-specific GEM T cells, the bold residues represent the variable residue at position 108. The Asp113 of GEM42 TCR (blue and bold) is conserved with GEM21 and GEM1 TCRs. 
Supplementary

Supplementary Table 3.
The table summarises the contacts made by the germline encoded TRAV1-2 residues with CD1b-lipid (white), MHC-peptide (dark gray) and MR1 (gray), coloured accordingly to the bottom panels of Figure 1 . FW indicate framework residues.
